INTRODUCTION
============

Lymphatic malformation is a benign, slow-flow vascular lesion composed of dilated lymphatic channels or cysts lined by endothelial cells with a lymphatic phenotype, occurring in different parts of the fetal body.[@B001] It is typically detected in the nuchal (hygroma colli, 75%) and axillary regions (20%). Other locations are the retroperitoneum and intra-abdominal organs (2%), limbs and bones (2%), mediastinum (1%), and retroperitoneal areas.[@B002] A cystic appearance, owing to complete or incomplete obstruction of lymph vessels that prevent communication with the venous system, is characteristic.[@B003] About 50% of these lesions are present at birth and up to 90% become evident by the age of 2 years.[@B002]

Lymphatic malformations have been associated with fetal aneuploidy, hydrops fetalis, structural malformations, and intrauterine fetal death.[@B003] In particular, they may be associated with Turner syndrome, Noonan syndrome, trisomy, cardiac anomalies, and fetal hydrops.[@B004] In the present study, we reported the prenatal diagnosis and postnatal progression of a very rare liveborn case with isolated inguinal lymphatic malformation. An informed consent declaration was signed by the patient's mother.

CASE REPORT
===========

A 31-year-old woman, gravida 3, para 2, was first referred at 22+3 weeks for further evaluation of a cystic lesion in the fetal abdomen. Antenatal follow-up was uneventful until the fifth month of gestation, and the first trimester antenatal aneuploidy screening tests were normal. Her medical history was also normal. On referral, transabdominal sonography was performed by Medison SonoAce X8 system (Seoul, South Korea) and equipped with a 3DC2-5 volumetric probe. A singleton, live, female fetus with irregular subcutaneous cystic mass, measuring 55 × 38mm in size at the widest plane on the left inguinal region was revealed by ultrasound ([Figure 1](#g01){ref-type="fig"}).

![Ultrasonography of a 22+4-week-old fetus with inguinal lymphatic malformation. **A** - Gray scale sagittal view of prenatal ultrasonography showing abdomino-inguinal lymphatic malformation; **B** - 3D ultrasonography showing peripheral mass (arrows).](autopsy-07-01049-g01){#g01}

Fetal biometry was appropriate for the gestational age. This cystic mass was extending to the left leg until the knee. Color Doppler flow mapping revealed no blood flow within the lesion. The possible diagnosis was fetal inguinal lymphatic malformation. The assessment of amniotic fluid and placenta were normal.

There was no evidence of any other fetal anomalies. The fetal thorax and intra-abdominal organs were normal in the magnetic resonance imaging (MRI) examination ([Figure 2](#g02){ref-type="fig"}).

![T2-weighted fetal MRI at 24 weeks' gestation. **a** - Axial view showing subcutaneous lymph collection (arrow); **b** - Coronal view showing lymphatic malformation extending to the knee (arrow).](autopsy-07-01049-g02){#g02}

Cytogenetic analysis revealed normal karyotype by genetic amniocentesis. Detailed information was given to the parents about the possible postnatal prognosis. They decided to continue with the pregnancy. Follow-up was uneventful until the 36th week of gestation. The dimensions of the cystic mass remained the same. At 36 weeks gestation, oligohydramnios was diagnosed, and the fetus was small for that gestational age. A 2600 g infant was delivered at 38 weeks' gestation by cesarean section because of the mother's previous history of cesarean delivery. In the postnatal examination, a multicystic and translucent mass was seen which had 5 cm maximum diameter without any skin lesion. The mass extended from the left inguinal region to the left thigh, and a hemangioma was detected on the left inguinal region of 25 mm width. No cyst damage occurred during the delivery. The Apgar scores were 7 and 9 after 1 and 5 min, respectively. MRI reported an inguinal lymphatic malformation, and an ultrasound revealed there was no fetal anomaly and no apparent invasion of the mass into the abdominal cavity and the intra-abdominal organs. The MRI detected lymphatic-venous vascular malformation, which was associated with the femoral vein ([Figure 3](#g03){ref-type="fig"}). It was not necessary to schedule any pediatric surgical intervention.

![MRI of newborn at the first day of life. **A** - T2-weighted coronal axis showing the complex cystic/solid pelvic mass (arrows); **B** - T1-weighted fat saturated axial MRI showing the lymphatic malformation (arrow).](autopsy-07-01049-g03){#g03}

Sclerotherapy was recommended but not accepted by the family. Echocardiography revealed increased aortic gradient and patent foramen ovale. Additional structural anomaly was not detected. Propranolol and sildenafil were started. After 7 days, the patient was discharged and regular clinical examinations were recommended. Heart failure developed during the second year of follow-up.

DISCUSSION
==========

We report a rare case of fetal lymphatic malformation that originated from lower limb. Fetal lymphatic malformation is a congenital malformation in which distended fluid-filled spaces develop. Typically, they are slow-growing benign lesions resulting from a developmental anomaly of the lymphatic system. The incidence is reported to be between 1 in 6,000 and 1 in 16,000 live births.[@B003] They are classified as macrocystic (cystic hygroma), microcystic, and mixed type. Macrocystic lymphatic malformation is composed of collections of large, interconnected lymphatic cysts with overlying normal skin. It is most commonly located in the cervicofacial region, the axilla, or the lateral chest wall. Microcystic lymphatic malformation presents as a cluster of clear, translucent, or hemorrhagic vesicles leaking lymphatic fluid intermittently. The most frequent localizations are proximal extremities, trunk, axilla, and the oral cavity.[@B001] From these definitions, the present case seems to be consistent with uncommon localized macrocytic lymphatic malformation. Detection of these unusual locations occurs in the second half of the pregnancy. In the present case, we also detected it at second trimester with gray scale Doppler ultrasonography.

The distinctive imaging feature of the lymphatic malformation is the absence of blood flow, which is observed with the use of color Doppler ultrasonography to distinguish it from hemangioma.[@B005] In this case, the fetal MRI also provided more information about the infiltration of the lesion to the fetal thoracal structures, and complemented the role of sonography. Traditionally, ultrasonography has been used as the primary screening method for prenatal diagnosis. MRI may provide information about both the anatomy and the extension of the lesion, thus providing the information essential for parental counselling.[@B003] Also, 3D ultrasound helped to identify the lesion clearly and completely, and make the consultation with pediatric surgeons and parents more comprehensive.[@B002]

Lymphatic malformation has been associated with fetal aneuploidy, hydrops fetalis, structural malformations, and even fetal death. Thus chromosome examination and genetic sonogram should be recommended for lymphatic malformation due to its association with a poor outcome.[@B006] The obstetric prognosis depends on the volume and the location of the disease. The fetal prognosis varies with the degree of chromosomal anomalies and hydrops.[@B002]

In our case, normal karyotype and anatomy were reported; in fact, hydrops was not develop during antenatal follow-up. Actually, only 9% of cases result in healthy children with normal karyotypes, while the rest with chromosome or physical abnormalities are either terminated (89%) or liveborn (2%).[@B007] There are some bad prognosing factors including septation, an appearance in early pregnancy, an increased number of cysts, co-existing malformations, chromosomal abnormalities, and nuchal localization---all of which were absent in our case.[@B003]

These malformations do not show spontaneous recovery after childbirth, and need to be actively treated. Recent trends in the management of patients with lymphatic malformations has shifted to a multidisciplinary approach involving intra-lesional sclerotherapy and medical management with surgical resection reserved as a second-line treatment.[@B008] Intra-lesional therapy options include injection of sclerosing agents, such as bleomycin, tetracycline, alcohol, and OK-432.[@B003]^,^[@B009]^-^[@B012] In our case, sclerotherapy was not accepted by the family. Even though hydrops had not developed during the in-utero period, cardiac decompensation occurred 2 years later. Grabb et al.[@B013] reported that there were complete involutions during the following 5 years of follow-up.

To the best of our knowledge, there are four published case reports similar to ours involving a fetal abdominal lymphatic malformation extending to an extremity having been diagnosed by prenatal sonography. In three cases, pregnancy was terminated, and in one case, postnatal surgical resection or sclerotherapy was successfully performed.[@B014]^,^[@B015] Differently from these previous reports, in our case, an isolated inguinal lymphatic malformation was observed without an intra-abdominal component, and was associated by an abnormal femoral vein.

CONCLUSION
==========

Fetal lymphatic malformation carries high risk of aneuploidy and fetal malformation. Fetal karyotyping is recommended because of the co-existing aneuploidies. Since neonatal resuscitation may be needed, pediatricians should be consulted. Patients in antenatal follow-up should be assessed in terms of other anomalies.
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